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(54) m/lPOMEXAHMMECKAW /tOPHUPYK)- 
mAfl rO/lOBKA fl/lH PACUJMPEHH« TOOj- 
PMPOBAHHOrO n/lACTblP51 B OBCAJXHOff\ 
KO/IOHHE . 

(57) fMApoMexaHMMecKdii AOpHMpyiouiaR ro/io* 
BKa A/ifl pdCiuMpeNviR ro4>PMpoBaHHoro n/ia- 
CTupn B o6caAHOi% KonoitHe. AopHMpytomaA 
ro/ioBKa C0Aepx<MT KOHyc-nyancoH c npoAO/ib- 
HbiMui npo<t>M/ibHbiMvi KSHaBKaMH. Kopnyc c ca- 
Moyn/ioTH5iiou4eHCfl Tpy6MdT0f^ f\i^a^pai*Ao^, 
CTyncMMaTbiMM b nonepesitOM ce«ieMiiii oKHa- 
MM M pasMeiueHHbiMti b hmx buabvixhumh cbk- 
TopaMM. CTyneNHaTbiMM B nonepBMHOM 
CeHBHMM. 4 %%n. 


liaoOpeTeHiie otnocmtcb k ycrpoAcTBaM 

AAA peMOHTB 06caAHUX KOilOHH He<i)TSIHyx. fB' 

aoBux M ApycMx cxaaxcMH c ue/ibio BoccraHOB- 
neHMsi repMeTMMHocTM h ynpoMHeHMfl ctbhkm 
^o/iOHHU nyrcM ycTaHoexM cra/ibHoro nnacTu- 
psi M co3AaHii)i HanpAKeHHoA CMcteMbi o6caA' 
Han rpyOa - nuacTupb. 

UeAb H3o6p«TeHii5i -'yBeiiMMCHne 34Kt>^K- 

TMBHOCTM paSOTbl rOilOBKM 3a CHBT yBC/IMMeHMfl 

paAMdAbHoro ycMAMn Na cexropa m yaenvme- 

HMB CPOKB CAy}K6u« 

Ha 4>Mr: 1 fipcAcraBAeHa AopHvipyiotuasi 
roAOBxa. npoAOAbHuA paapea, b TpdHcnopT- 
HOM noAoxceHMM: Ha 4>Mr. 2 ~ Aopnvipyoiuafi 
roAOBXd, o6immA bha. b paGoMCM no/ioxeHiiM: 
Ha 4>Mr. 3 - to xce. nonepe^^HuA pa3pe3 npii 

paCUJMpeHMM CeKTOpOB B Tpy6e C MHHMMa/lb- 
HOA TOAIAMHOM CTeilKM; MB (t)Mr. 4 - TO >Ke. 

nonepeMHuA paapes npn npMxcdTHM nAacTupfl 
B Tpy6e c MaxcMMaAbMoA toau4mhoa ctbhkm. 

rnAPOMexaHMMecKan AopHMpytoman ro/io- 
Bxa coctomt n3 xopnyca 1 c OKHaMii, aunoA- 


HeHHoro B BMAB ynopHux <t>AdHueB 2 m um/)iih- 
Apa*KAeTKM 3. aaxpenACHHoA nexcAy 4>'iBHua- 
hm. OxHa Kopnyca BunoAHeHbi CTyneHMaTbiMii 
B nonepBMHOM ceweHHM. Ha nycTOTBAOA 
CTBOiibHOft MacTM KopnycB raAKoA 4 3aTiiHyTbi: 
KOHyc-nyoHCOH 5. ynopHue <t>AdHt4bi 2 m um- 

AMHAP-KAeTXa 3. LlMAMHAP-KneTKa 3 4>l1KCMpy* 
BTCfl TdKMM 06pa30M. MTO HAOCKOCTM 
CMMMCTpMH OKOH KOpnyCd M yCTaHOBAeHHblX B 

MMxcTyneHMaTux b nonepeMHOM HanpaaAeHMM 

CCKTOpOB 6 COBMBtUeHU C AAOCKOCTHMH CMH-' 
MBTpHM npOAOAbHWX npo4»MAbHblX KBHaSOK 

KOHyca-nyaKCOHa 5. Ha CTBonbiiOM MacTM xop- 
nyca noA um/imhapom-kactkcm 3 m ceKTOpdMM 
G pa3MeiueHa caMoynA6THRK)u;ancp Tpy&ia- 
Tan AMa<^parMa 7. asaMMOAeMCTsyiotuafl p 
6onbujMMii cTyneHRMM ceKTOpos 6. 

VcTpov^CTBo paOoTBBT CAeAyK>u4MM o6pa* 
30M ( 4)Mr. 2). 

npn cnycice b o6caAHyio xoAOHHy 8 hmx- 
HMH KOHBU ro<t>pMpoBaHHoro n/iacTupA 9 pac- 
noAOXBH Ha KOHyce-nyancoHe 5. npiineM 
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Bomyrue /lyMW n/iacTwpH bbcach w m ynMpawi- 
B npOAonbHwe npo<^MiibHMe KaHaeKw KOHy- 
nyancoMa. nnacTwpb naaer hb luraMrw 10 

n ero BepxHii<% kombu <t«iicCMpyeTC» topuom 

CM/IOBWX UHnHHAPOB AOPHB MAM rMAPOMCXa- 
HHHeCKOrO RKOpfl. 

ripM co3AaHMM paSoMcro AaoneHwn ao- 
pHMpyioma» ro/iOBKd bxoamt b nuacTwpb. pac- 
tUMpfiP ero AO n/iOTHOro KOHTaKia c o6caAHOfl 
Tpy56ft. noA AaaneHMeM caMoynnoTMRioiUMe- 
ca KOMUW uM/iMHApMMeCKOfl AMa<|)parMw 7 
n/iOTHO npMXMMaiOTcn k CTCMKaM rjiyxoro yr- 
nyeneHMfl A. coaAaaafl repMeiMUHocTb b pa6o-. 
McCi KaMepe npaicTMHecKH 6e3 paAMBAbHoro 
paciuMpeHMfl. 

UcHTpaAbMaji HacTb AwatparMW 7, pac- 
utMpnncu BOSAeftCTByei Ha auASMxcHwe cex- 
TopM 6. npwxcMMan mx k HBAOXMMaM hAacTbipn 
(4>Mr,2>. 

flpw 3T0M 0CTaAbHa« qacTb paciuMpwio- 
lUeACR AMa<l>parMw ynMpaercii b McnoABMxc- 
Myio BMyrpeHHioio • noaepxHOCTb 
iXvinviHwa-KneTKvt, 

Pa6oMMe (|>yHKUHM nepeHeceHu.Ha Oonee 
nposHyio M AOAroBBMHyio uMAMHAPMMecxyio 
«4acTb AMa4>parMbi. 

. UMAHHAPMMecKafl AMa4>parMa. paciuMpR- 
QCb. ynwpaeTCfl MacTbK) CBoeA BHCUiHeA no- 
3PXH0CTM B uMAMHAp-xncTky. B pesyAbTaTC 
Ha AMa4)parMe boshmkbiot npsiMoyroAbHye 
BwcTynw m\A BnaAMHW (b aaBMCMMOCiM OT'cie- 

neMM BWAOMXeHMR CeXTOpOB), COOTBetCTByiO- 

u4Me*onopHoC^ noaepxHOCTM ocMoaaMMq 

KBXAOrO CCKTOpa. BBAMMMMB BUABMJICeHMJI 

cexTopa K0Ae6AeTCJi b aaaMCMMOCTM ottoaium- 

HW CTCHKM oSCBAHOft Tpy6W, HaAMMMB MAM OT- 

cyrcTBMJi nnacTbipfl. 

Ha <J>Mr. 3 m 4 noKaaaHU npcAeAbHwe CAy- 
Maw BbiABM)KeHMB ccxTopoB noA Marpyaxoft: 
npM paciuupeHWMB Tpy6e c MMHMMaAbHO^^l toa- 
lUMMOM cieMKM (4>iir. 3) M B Tpy6e c MaxcMMaflb- 

HOA TOAtUMHOft CTBHKM C nAaCTMpCM .(<t>Mr. 4). 

YcTynu. xoTopue npM atOM o6AeraeT A^a*})- 
parMB no nepMMetpy onopHoA noaepxHOCTM 
ocHOsaHMR cexTOpa. ne npeBbiiuaioT 3-3:5 mm. 

ripw CrAa)KeHHblX xpOMXaX M MMHMMaAbHUX 

aa.aopax b okmb Me)KAy cexiopoM m xopnycoM 
MCKAioMaeTCR npMMMHa 6ucTporo paapyuieNMR 


peawHu AMa<t>parMfai: sareicaHMe m nocABAyio- 
tuee aaiueMAGHMe. J\Bw.e b CAynae nopuaa am- 
a4>parMbi Ha yciync (nocAe A^wTCAbiiori 
axcnAyarauMM) b roflOSKe yAaetcw Acrxo boc- 

5 CTaHOBMTb HeoSxOAMMOC AaBACHMC M adBBp- 

uiMTb ycTaHOBxy nflacTbipn Cea aaapMA m 
ocAOJKHeHMii. flpM nopuBB AMa4»pdrMy yTe4xa 

>KMAKOCTM BOaMOXHd TOAbKO MBpCS 3d30pbl B 
OKHB MC)KAy CCKTOpOM M KOpnyCOM. flpM XOAO* 

10 BOft nocBAKe cexTopa b okmb cyMMapHan nA^- 
luaAb 3a3opoo He npoBbiuiaer 20-40 mm . 

VMMTbtBaSI 60AbUJ0A KOa^<|^MUMeHT conpoTMB- 

ACHMA ysKoro lueAeBHAKoro aaaopa m nepe- 
KpbiTMfl ocHOBHOi^ oro sacTH peSMHOA 

15 AMd<t>parMU, HBOSxCAMMOe AaBACHMC MOKtl 

. 6uTb Aerxo BOCcraHOBAeHO HeaHaMMreAbHUM/ 
noBbiuieHMeM npoMaaoAMTeAbHOCTM hbcocho- 
roarperaia. 

CyMMapHoe paAMaAbHoe ycMAMe, paasM* 
20 BBBMoe roAOBKOft. nepeAaercA ne hb 12, a na 

6 BblABMXHfalX CeXTOpOB. CACAOBaTeAbHO. npM 

3T0M me pa6oHeM AaaneHMM ycMnne paAMainb- 
Horo B03AeftCTBMA ceKTopd Ha HeA03KMM ro4>- 
pbt BoapactaeT b Aaa paaa* mto rapaHTMpyet 
25 noAHoe npMxcaTMe nAacTbtpA. , 


<t> 0 p M y A a M 3 o 6 p e T e H M n 

rMAPOMexaHMHecKBA AopHMpyioiaaA rOAO- 
30 bxa AAA' pacuiMpcHMA ro<tpMpOBaHHoro QAa* 

CTUpR, B OGCdAKOft XOAOHHe, BKAtOMaiOmaA 

roHyc-hyancoH c npoAOAbHWMM npo^MAbHbi- 
MM KBHaBxaMM. Kopnyc C pd3MeU|eHHblMM B 
HeM caMOynAOTHAiomcftCA Tpy6^aT0ft am34>- 
35 parMOi)) m BbiA8M)KHbiMM ceKTopaMM, cryneHHa- 

TWMM B ^eMeHMli. yCTaHOBAeMHMMM C 
BOSMOMCHOCTblO BaaMMOAeACrBMA 50AbUiei^ 

cryncMbioc AMa<^parMO<l. OT A MM a 10 lA a a c a 

TCM, HTO. C Ue/lblO yBeAMHCMMA a4K|>eKTMBM0CTM 

40 pa6oTu roAOBKM 3a cuex yaeAMMeHMA paA^aAb- 
Horo ycMAMA Ha cexTopa m yBeAMneHMn cpoxa 
cnyxcOu. BbiABM)icHye cexiopa BunoAHeHU 
• CTyneMMaTWMM b nonepeMMOM ccmbmmm, a Kop- 
nyc MMcer cTyneHMarwe b nonepesHOM cese- 

45 HMM OKHB nOA BWABM)ICHbie CBXTOpa. npMMCM 
nAOCKOCTM CMMMCTPMM OKOH KOpnyCd M npO* 

AOAbHUx npo4»MAbHux KdHaBox KOHyca^ydH- 
coHa coBMetueHbi. 
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d emdflncy of ttw head for oxputdlns the corrupted ^tch 
U due to the taci««ed thruH ctt tha iwto^^ 
lite. The extendable eeeton are of fteppod deelgn matched by the 
«tcpiofthehoueln«.The»yinmetiyplane«oftheportitotheh<m«^ 
and of the kmglhidliial profiled Kroovea of the cone-ponch are 
allsned. 

Die hydxomechanical head Is lowered In the casing string <8) 
M that the lower end of the eomigited patch (•) la on the cone-punch 

(0) and the concaTo part of the patch engages the longitudinal 
pxofUed rioovea of the pimch. llM patch la held on the rod (10) and 
ns upper end la then fixed hy the actuating cylinders of the mandrel, 
■"^e pressure iomu the eyllndrtcal diaphragm (7) to bear on the 
U of the blind reeen emurlng hermetldty of the vrorldng space. 
U8B/ADVAMTAOB > Repair of easiag strtnge of oU. gas and 
vdier boreholes by Installing a steel patch. Enhanced eflteUvenesa 
of the head is due to tncreaaed radial rtreas on the sectors. 
Bul.»/7.T.tS. (4H> DwgJ<o.l/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3,5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems, if breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 nim^. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Fig. 1 


Fig. 2 
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Fig. 3 


[see Russian original for figure] 


Fig. 4 
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